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TABLE 2.2 Principal processes of chemical weathering 


Principal types 


of rock 
Name of materials 
process Nature of process Examples affected 
Hydrolysis Reaction between H' and Mg.SiO, + 4H,O > 2Mg** + 40H~ + H,SiO, Silicate minerals 
OH~ ions of water and the (fosterite) (silicic acid) 
ions of silicate minerals, 2KAISi,0, + 2H* + 9H,O > H,Al,Si,0, + 4H,SiO, + 2K* 
yielding soluble cations, (orthoclase) ag (kaolinite) (silicic 
silicic acid and clay min- acid) aq 
erals (if Al present) 2NaAlSi,O, + 2H* + 9H,O > H,Al,Si,0, + 4H,SiO, + 2Na* 
{albite) aq (kaolinite) (silicic 
acid) 
Hydration Gain or loss of water mole- CaSO, - 2H,O = CaSO, + 2H,0 Evaporites 
and dehy- cules from a mineral, re- (gypsum) (anhydrite) 
dration sulting in formation of a Fe,0; + H,O = 2FeOOH Ferric oxides 
new mineral (hematite) (goethite) 
Oxidation Loss of an electron from an 4FeSiO, + O,— 2Fe,0,; + 4Si0, Tron and man- 
element Kcommprly a or (pyroxene) (hematite) (quartz) aereee bearing, 
Mn) in a mineral, resulti af silicate miner- 
in the formation of oxides” MnSi0, + 502 + 2H,O-* MnO: + H,SiO, als, sulfur 
or, if water is present, hy- (thodonite) p 
dididdes 2FeS, + 15/2 O, + 4H,O — Fe,0, + 480,27 + 8H” 
(pyrite) (hematite) 
Solution Dissolution of soluble miner- H,0 + CO, + CaCO, = Ca** + 2HCO;~ [carbonation] Carbonate rocks 
als, commonly in the pres- (calcite) (bicarbonate) 
ence of COs, to yield cat- CaSO, - 2H,O > Ca?* + SO,’~ + 2H,0 [direct solution] Evaporites 
ions and anions in (gypsum) 
solution 
jon exchange Exchange of ions, principally Na-clay + H* > H-clay + Na* Clay minerals 


cations, between solutions 
and minerals 
Chelation Bonding of metal ions to or- Metal ions (cations) + chelating agent [excreted by lichens] > H* ions Silicate minerals 
ganic molecules having + chelate [in solution] 
ring structures 


* Some minerals are congruently soluble in acidic water, leaving no 
residue 


— The most abundant is calcite: CaCO, + H,CO, = Ca?* + 2HCO,- (the 
Tums reaction) 


— Effects of dissolution (and precipitation) of calcite can be dramatic, to 
say the least. 


Sinkholes 
Sinkholes River Stream disappear 
\, underground 


Debris (soil, 3 
rock, ete.) paste oo ke a 


‘Stream appears from, _// 
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Sinkhole Speleothems 


Groundwater, 


Karst terrain table BY : JHONNY 
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When physical and chemical weathering operate 
together = mechanical weathering 


=> more cracks (fractures) =} surface area>>> 


Surface area increasing with number of cracks 
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Breakup along 


fractures 
chemical weathering * 
generally proceed in Single boulder, approximately | m on aside 
parallel in most Surace area 6 m2 
environments. einem chy 05 no 
* Physical and chemical Sorace aren 2 
weathering promote 
one another: 
— Formation of cracks by SMOG ahd aque prograaes 
physical weathering ete tecy ‘wee ao neal 


disintegrated 


increases reactive 
surface area, promoting 
chemical weathering. 


— Chemical weathering 
replaces intact 
interlocking minerals 
with weak clays or void 
space, making the rock : | 
easier to physically (@) Fresh granite (b) Granite starting to weath:  (c) Granite extensively 
disaggregate, promoting sees 


Quartz 


physical weathering BY : JHONNY 
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Al Feldspar Quartz 
Biotite 
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Extensive weathering results in 
the development of rounded 
boulders 
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© Temperature ‘ Steep slopes 
Rainfall Gentle slopes 
| we oe 
Higher temperatures Steep slopes 
speed chemical ow aid physical 
weathering 


Dissolution and alteration 
* Dissolution aid physical weathering bedrock 

© Alteration Additional surface area * Fragmentation to 
increases chemical weathering 


Production of Production of 

clay materials small sizes of 

particles 

© Clay and other 
minerals 


© Organic matter 


enon 


« Breakup of solid 
bedrock masses 

* Removal of 
weathered debris 
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